Effect of acid maltase deficiency on the endosomal/lysosomal system and glucose transporter 4.
Membrane bound glycogen storage in muscle is characteristic for the lysosomal storage disorder acid maltase (acid alpha-glucosidase) deficiency while in phosphofructokinase and phosphorylase deficiency, glycogen is stored free in the cytoplasm. Using immunohistochemistry, we examined whether acid maltase deficiency had an effect on early endosomes, recycling endosomes and trans-Golgi network, vesicle systems linked to lysosomes. Vacuolated glycogen containing fibres stained intensely for the lysosomal marker lysosomal-membrane-protein-1 within fibres and at the sarcolemma. There was a similar increase in immunoreactivity for markers of early endosomes (rab5), recycling endosomes (transferrin receptor) and the trans-Golgi network. In acid maltase deficiency, but not in normal muscle or other glycogenoses, staining for the insulin responsive glucose transporter 4 was markedly increased and partially co-localised with all vesicular markers. Our results suggest an effect of acid maltase deficiency extending to various vesicle systems linked to lysosomes. The enzyme defect may also affect the homoeostasis of receptors cycling through these organelles such as glucose transporter 4.